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=l Contents

This document contains simple 2D and 3D plots representing certain selected coordinate systems.
In each 3D plot are three surfaces, each a constant over one of the coordinates. The 2D plots are
two sets of coordinate curves for a given value of the third coordinate — that is, an intersection of a
specific coordinate surface with families of the other two coordinate surfaces. The coordinate
systems are a small subset of ones known by Maple; they were chosen for my own peculiar
reasons and are therefore not representative of anything in particular. The Maple coordinate

| systems are listed in the help for coords.

Click on alink to go directly to that section. Alternately, use the bookmarks for navigation (under
| the View menu item).
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Bipolar Cvlindrical

Bispherical

Tangent Spheroidal

Cardioidal

6-Sphere

Maxwell Cvlindrical

'=| Spherical
[ spheri cal :

X = u*cos(Vv)*sin(w

y = u*sin(v)*sin(w)

L z u*cos(w)

[ xyz :=fn([u cos(v) sin(w), usin(v) sin(w), u cos(w)], u, v, w)
=0,w0=eva|f§§%u=o..1,v=-p..p,w=0..p,

®
coordpl otngxyz(u, v, W), u 0 8, v 5

0

5
orientation = [ - 145, 70], view =[0..1,-1 .. 1, 0 .. 1], title = "Spherical CoordinaleS'E

Page 2



Spherical Coordinates

[ xy :=fn([u cos(v), usin(v)], u, v)

1..1],

coordplot2D(xy(u, v),u=0..1,v=-p..p, 15, view=[-1.. 1,
title = " Spherical Coordinates (w

pi/2)")
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Spherical Coordinates (w=pi/2)
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=] Paraboloidal

rabol oi dal :
X = u*v*cos(w)
y = u*v*sin(w)
L z = (ur2 - vr2)/2
a8 2 2u
- V H
u, v, ws
2 U

e
Xyz = fnégu v cos(w), uvsin(w), .

coordplot3D(xyz(u, v, w), uo =7, vo =7, WO =0,u=0.1Lv=0.1Lw=-p.p,

orientation = [ - 145, 60], view =[0.. .8, - .8.. .8, - .5.. .5], title = "Paraboloidal Coordinates")
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Paraboloidal Coordinates
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coordplot2D(xz(u, v),u=-15..15v=-15.15,15 view=[-1..1,-1.. 1],
title = "Paraboloidal Coordinates (w=0)", labels =["X","Z"])
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Paraboloidal Coordinates (w=0)
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'=| Oblate Spheroidal

obl at espher oi dal :

x = a*cosh(u)*sin(v)*cos(w)
y = a*cosh(u)*sin(v)*sin(w)
L z = a*sinh(u)*cos(v)

[ xyz :=fn([ cosh(u) sin(v) cos(w), cosh(u) sin(v) sin(w), sinh(u) cos(v)], u, v, w)

coordplotSDg;(yz(u, v,w),u.=15,v :evalfaq—)gw :evalfaq—)guzo..z v=0.p,w=0.p
0~ 1> 7o~ Al g v = evallg 3 ’ ’ ’

5
orientation = [ - 110, 75], view =[0..3,0.. 3,0.. 2.2], title = "Oblate Spheroidal CoordinaIeS'g
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Oblate Spheroidal Coordinates

[ xz :=fn([cosh(u) sin(v), sinh(u) cos(v)], u, v)

coordplot2D(xz(u, v),u=-15..15v=-p..p, 20, view=[-1.2..1.2,-1.2.. 1.2],
title = "Oblate Spheroidal Coordinates (w=0)", labels =["X","Z"])

Page 7



Oblate Spheroidal Coordinates (w=0)
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=/ Inverse Oblate Spheroidal

i nvobl spher oi dal : (i nverse obl ate spheroidal)
x = a*cosh(u)*sin(v)*cos(w)/(cosh(u)”*2-cos(v)”"2)
y = a*cosh(u)*sin(v)*sin(w)/(cosh(u)”2-cos(v)”"2)
z = a*sinh(u)*cos(v)/(cosh(u)”"2-cos(v)”"2)

agcosh(u) sin(v) cos(w) cosh(u) sin(v) sin(w)  sinh(u) cos(v) U 0
xyz::fnéh 2 5 > 5 2 ZHM’ v, WI
e cosh(u)™ - cos(v) cosh(u)™ - cos(v) cosh(u)™- cos(v)~ U a

dpl 3Dae =3, v.=.4w = alfaEEQ =0.1,v=0..1L,w=0
coordplot gxyz(u,v,w),uo—. Vo= AWy T eV g48u— .Lv=0.1Lw=0.p,

5
orientation = [ - 105, 70], view =[0.. 3,0.. 3,0 .. 3], title = "Inverse Oblate Spheroidal Coordinates"g
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Inverse Oblate Spheroidal Coordinates

& cosh(u)sin(v) sinh(u) cos(v) U 0
xz:=fn g 2 > 2 Z&u,v;
écosh(u)” - cos(v)” cosh(u)”- cos(v)"U @

coordplot2D(xz(u, v),u=-2..2,v=-p..p, 20, view =[- 1.3 .. 1.3,- 1.3.. 1.3],
title = "Inverse Oblate Spheroidal Coordinates (w=0)", labels =["X","Z"])
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Inverse Oblate Spheroidal Coordinates (w=0)
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= Prolate Spheroidal

pr ol at espher oi dal :
X = a*si nh(u)*sin(v)*cos(w)
y = a*sinh(u)*sin(v)*sin(w)
z = a*cosh(u)*cos(v)

[ xyz :=fn([sinh(u) sin(v) cos(w), sinh(u) sin(v) sin(w), cosh(u) cos(v)], u, v, w)

coordplotsDaiyz(u v,w),u.=15,v :evalfaq—)g w :evalfaq—)g u=0.2v=0.p,w=0.p
et v ). 1= 15,7 =@ 5wy = vl 3u=0.2v20.pw=0..p

5
orientation = [ - 110, 75], view =[0..3,0.. 3,0 .. 2.2], title = "Prolate Spheroidal CoordinaIeS'E
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Prolate Spheroidal Coordinates

[ xz :=fn([sinh(u) sin(v), cosh(u) cos(v)], u, v)

coordplot2D(xz(u, v),u=-2..2,v=-p .. p, 20, view=[-1.3..1.3,-1.3.. 1.3],
title = "Prolate Spheroidal Coordinates (w=0)", labels =["X","Z"])
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Prolate Spheroidal Coordinates (w=0)
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=/ Inverse Prolate Spheroidal
[ i nvprospher oi dal : (i nverse prol ate spheroidal)
x = a*si nh(u)*sin(v)*cos(w)/(cosh(u)”*2-sin(v)”"2)
y = a*sinh(u)*sin(v)*sin(w)/(cosh(u)”2-sin(v)"2)
L z = a*cosh(u)*cos(v)/(cosh(u)”"2-sin(v)”"2)
agsinh(u) sin(v) cog(w) sinh(u) sin(v) sin(w)  cosh(u) cos(v) U 0
xyz = fnG& 2 5 2 5 2 Zau,v,w;
L e cosh(u)™ - sin(v) cosh(u)™ - sin(v) cosh(u)™ - sin(v)~ U @
CoordeOtSDa)e(yZ(u vw),u=.5v =11 w :evalfaqlgu:—l 15v=0 = w=0 =
g VW) ug =5 vy =11 w, g4d Y Y

5
orientation = [ - 110, 70], view =[0..2,0.. 2,0 .. 2], title = "Inverse Prolate Spheroidal Coordinates"g
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Inverse Prolate Spheroidal Coordinates

a& sinh(u)sin(v) cosh(u) cos(v) U 0
xz:=fn§ 2 > 2 Zﬁu,v;
L gécosh(u)” - sin(v)® cosh(u)”- sin(v)“0 @

coordplot2D(xz(u, v),u=-2..2,v=-p..p, 20, view=[- 13 .. 1.3,- 1.3 .. 1.3],
title = "Inverse Prolate Spheroidal Coordinates (w=0)", labels =["X","Z"])
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7= I8 cosh(v) - cos{u) cosh(v) - cos(u)’ cosh(v) - cos(u) i

Inverse Prolate Spheroidal Coordinates (w=0)
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=] Toroidal
[ t oroi dal :
X = a*sinh(v)*cos(w)/d
y = a*sinh(v)*sin(w/d
z = a*sin(u)/d ( where d = cosh(v) - cos(u) )
& sinh(v) cos(w)  sinh(v) sin(w) sin(u) u 0

v, wE
a

coordplot3D(xyz(u, v, w), uo =12,v.=12,w. =0, u=-p..p,v=0.2,w=-p.p,

0 0
orientation = [ - 145, 70], view =[0..2,-2 .. 2,- 1 .. 1.6], title = "Toroidal Coordinates")
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Toroidal Coordinates

a&  sinh(v) sn(u) 06

| = NGE osh(v) - cos(u) ' cosh(v) - cos(u) B "5

coordplot2D(xz(u, v),u=-p..p,v=-2..2,20,view=[-2..2,-2.. 2],
title = "Toroidal Coordinates (w=0)", labels =["X","Z"])
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Toroidal Coordinates (w=0)

= Bipolar Cylindrical

[ bi pol arcylindrical : ( Spiegel )
x = a*sinh(v)/(cosh(v)-cos(u))
y = a*sin(u)/(cosh(v)-cos(u))
zZ = w

8 sinh(v) sin(u) u 0

Xyz = fngé , ,wl u, v, w=

L ecosh(v) - cos(u) cosh(v)- cos(u) U [}
coordplot3D(xyz(u, v, w),u,=15v.=12,w. =0, u=-p..p,v=-3..3,w=-1..1,

0 0 0
orientation = [ - 115, 70], view =[-2..2,-2 .. 2,- 1 .. 1], title = "Bipolar Cylindrical Coordinates")
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Bipolar Cylindrical Coordinates

a  sinh(v) sn(u) U

I 2 = TNER osh(v) - cos(n)’ cosh(v) - cos(ar) & "

coordplot2D(xy(u, v),u=-p..p,v=-2.2,20,view=[-2..2,-2 .. 2],
title = "Bipolar Cylindrical Coordinates (w=0)", labels =["X","Y"])

0
o
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Bipolar Cylindrical Coordinates (w=0)

= Bispherical

bi spheri cal :
X = sinh(v)/d

y = sin(u)*cos(w)/d
z = sin(u)*sin(w/d ( where d = cosh(v) - cos(u) )
a8 sinh(v) sin(u) cos(w) sin(u) sin(w) u 0
Xyz = fnge , \ u, v, wx
L €cosh(v) - cos(u) cosh(v) - cos(u) cosh(v)- cos(u) U [4]
dpl 3Dae =1,v. =1 =0,u= =-2.2,w= ip
coordplot gxyz(u,v,w),uo— Vo= Lwy=0u=-p.pv=-2.2,w=- p.. 5

5
orientation = [ - 110, 75], view =[-2.. 2.5,-2 .. 2, - 2 .. 2], title = "Bispherical Coordi nates"g
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Bispherical Coordinates

a  sinh(v) sn(u) o 6

I 2 = TN6R osh(v) - cos(n)’ cosh(») - cos(u) B Vs

coordplot2D(xy(u, v),u=-p..p,v=-2.2,20,view=[-2..2,-2 .. 2],
title = "Bispherical Coordinates (w=0)", labels =["X","Y"])
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Bispherical Coordinates (w=0)

a&u cosg(w) usin(w) v U 0
VRTINS S 2 2 2 2 agthVE
L e u +v u +v u +v u '
dI3Dae =5 v, =.45 _a|f8&_39_11_11_4
coordplot gxyz(u,v,w),uo—.,vo—. Wy T eV g48 ............... 4p..p,

5
orientation = [- 114, 75], view =[-2 .. 2,-2 .. 2,- 2 .. 2], title = "Tangent Spheroidal COOI’dinateS"fj
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Tangent Spheroidal Coordinates

fag u \ H 0

Xz = néw , TR
g2 22 24 T

eu +v wu +v U (%]

coordplot2D(xz(u, v), u =-10..10,v=-10.. 10, 25, view =[-1..1,-1 .. 1],
title = "Tangent Spheroidal Coordinates (w=0)", labels =["X","Z"])
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Tangent Spheroidal Coordinates (w=0)

=] Cardioidal
[ car di odal :
X = u*v*cos(w)/ (ur2+vn2) "2
y = ur*v*sin(w)/ (ur2+vh2) "2
z = (un2-v~2)/2/ (ur2+v"h2) "2
alEézuzcos(w) uvsn(w) u2— v2 H 9
xyz :=fnge , , Uy, v, wt
ég 2 22 5 22 5 52 =
L S(u +v7) (u+v7) 2(u +v7) U @
dplot3DEX = 5,y = 55w —evalfentu=-1.1,v=-1.1w=0.2
coordplo gxyz(u,v,w),uo—.,vo—. ,wo—ev 4Bu—— LlLv=-1.1w= 2y

5
orientation = [ - 85, 70], view =[-2 .. 2,-2.. 2,- 2 .. 2], title = "Cardioidal Coordi nates"g
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Cardioidal Coordinates

8 2 2 u 0
& UV w-VT g s
o g 2 22’ 2 Zzgu,vi
e(u”+v7) 2w +V) U o

coordplot2D(xz(u, v),u=-2..2,v=-2..2,20,view=[-1..1,-1.. 1],
title = "Cardioidal Coordinates (w=0)", labels =["X","Z"])
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Cardioidal Coordinates (w=0)

=] 6-Sphere
[ si xsphere: (6-sphere)
X u/ (UN2+v"2+Wh2)

y v/ (UN2+vA2+wWh2)

L z W (UN2+vNA2+WN2)
ae u y w u 0
Xyz = fnéc > 2 > 2 U, v, wZ
L ey +v +w wu +tv +w wu +v +w U %]

O=1,w021,u=-1..1,v=-1..1,w:-1..1,

orientation = [ - 155, 120], view =[-1..1,-1..1,- 1.. 1], title = "6-Sphere Coordinates")

coordplot3D(xyz(u, v, w), Uy = 1v
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[

u
Xy = fnéc , Uy, v
gu2+v2 u2+v2ful’

coordplot2D(xy(u, v),u=-5..5v=-5..5,20,view=[-1..1,-1.. 1],
title = "6-Sphere Coordinates (w=0)", labels =["X","Y"])
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6-Sphere Coordinates (w=0)
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=] Maxwell Cylindrical

maxwel | cyl i ndri cal :
X a/ Pi *(u+l+exp(u)*cos(v))
y al/ Pi *(v+exp(u)*sin(v))
zZ = w

:xyz::fn([u+1+euCOS(v),v+eusin(v),w],u,v,w)
dItSD(’je =8 —alfaeﬂg =0,u=-3..3,v=-2 2 =-1.1
coordplo gxyz(u,v,w),uo—.,vo—e\/ g- 4BW0_ yu=-3..3,v=-2p.2p,w=-1.1,
1

5
orientation = [ - 110, 70], view =[-2..5,-5..5,-1.. 1], title = "Maxwell Cylindrical CoordinaIeS"Qi)
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Maxwell Cylindrical Coordinates

Ly =fn(fu+1+e” cos(v), v+e’ sin(v)], u, v)

coordplot2D(xy(u, v),u=-6..6,v=-2p..2p, 20,view=[-5..5,-5.. 5],
title = "Maxwell Cylindrical Coordinates (w=0)", labels =["X","Y"])
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Maxwell Cylindrical Coordinates (w=0)
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